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ABSTRACT

The study was designed to investigate the effects of
practice on the mastery of two industrial arts skills. The
major question asked was whether a film followed by practice
leads to better mastery than a film presented without
practice. Also the relationship between cognitive, affective
and psychomotor aspects of the tasks were explored. Two
skill areas were chosen: hammering and sawing. Two other
films: A Safe Shop and Selecting Woods were utilized in the
experiment.

A post-test only control group design was used to test
the main hypothesis. Correlational analysis, step-wise
multiple regression and factor analysis were used to
investigate the relationships between the variables. The
subjects were 148 fourth to eighth grade boys and girls in
a school union in which there had been no previous industrial
arts programs. Students were randomly assigned to experimental
and control groups. The students were provided different
types of instructional treatments. The students were given
attitude and knowledge tests on the films they were shown and
rated by experts on their skill performance on hammering and
sawing. They were administered a battery of achievement,
intelligence, attitude tests as well as given the Rod-and-Frame
test to identify their cognitive style.

Results are described by instructional treatment, by sex
and level of intelligence for the first set of research questions.
Correlations between knowledge, attitude and skill performance
are presented as well as the factor analysis of the major
variables in the study and regression analysis.

A summary of the emperical results as well as the instructional
applications of the results is listed. Implications for curriculum,
teachers and administrators are presented. Recommendations for
the State Department of Educational and Cultural Services, Pre-
service and In-service Education for teachers, administrators,
curriculum developers and additional research are given.
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I. Definition of Problem Area:

Few research studies are available in the area of vocational
education related to the application of principles of cognitive,
psychomotor or affective learning. Knowledge of the learning
process is vital to educators at every academic level in the
selection of appropriate learning and teaching strategies
leading to the most effective student mastery of skills and
concepts. The AVA (1969) placed as one of its six research
priorities the need to analytically investigate the '"process"
of vocational education. This organization also stressed the
need to assess the "end products" of vocational education since
such outcomes or objectives have not received adequate
consideration nor have they been effectively defined and
operationally delineated.

In Maine and other states there have been limitations 1in
the hardware available for instructional purposes in most
classrooms, shops and laboratories. This has led to the explora-
tion of films, video tapes and other audio-visual techniques
by teachers in the preparation and delivery of their instruction.
Such developments have led learning specialists to investigate
the use of media and various types of mediated instructional
methods in an effort to identify those that are most effective
in achieving instructional outcomes. The main strategy in the
project was to design and conduct an empirical investigation to
attempt to demonstrate the relative effectiveness of different

types of instructional techniques.

~1




II. Rationale and Justification

There are few studies available related to instructional
methods and learning processes specific to vocational education.
Simpson (1966) in a year long study of the classification of
psychomotor objectives, recommended that more research was needed
in the clarification of the psychomotor area as well as into its
interactions with the cognitive and affective domains.

The research has centered primarily around the use of films
since most schools have limited equipment and are more or less
limited to the use of group instruction. Moeler (1967, 1968)
found that films were not a sufficient substitute for individual
demonstration but could be effective supplements to well-integrated
instructional progr~ws. Sommer (1970) reported that teacher
plus film (single-concept loop) were more effective than teacher
alone. Furthermore, the film-only group learned as much as the
teacher-only group. He also reported that need for repetition
and/or demonstration was substantially reduced with the films.
Boys and girls did not differ significantly in their performance
on any of the measures utilized.

These studies suggest that audio-visual aids such as films
tend to be more effective under certain conditions than others.
Little reserach has been conducted combining film and other
audio-visual techniques with "hands-on'" experiences which
incorporate a practical "action' phase within the instructional
sequence. The previous research studic . mentioned as well as
others do not typically use the subjects as their own controls,
and also they usually utilize more than one task under different

conditions.




GOALS AND OBJECTIVES OF 1df PROJECT

The project had a number of specific objectives to be
investigated. First of all, the effects of practice, '"hands-on"
experience, was studied in relation to typical industrial arts
objectives. The question asked was whether a film followed by
practice leads to better mastery than a film presented without
practice.

Secondly, the relationship between cognitive, affective
and psychomotor aspects of the task were explored. Two questions
were asked: (1) What is the structure and relationship betwe<n
the cognitive, affective and psychomotor variables related to
success in the selected tasks and (2) What variables best
predict performance of the psychomotor tasks selected.

In addition, the contribution of sex and level of

intelligence to the mastery of these tasks was investigated.

Experimental Design

The experimental design utilized to test the major hypothesis
of the study was a post-test only control group design. Students

were randomly assigned to treatment groups by grade. '




PROCEDURES
Sample

The sample selected for the study were 148 students enrolled
in grades four through eight at the John R. Graham School in
Veazie. The population was chosen because the school does not
have any industrial arts program for the students in the upper
grades. Experience, therefore, could be controlled through
design and random selection. The Veazie-Orono school union
had just received a Title III grant for establishing a program
in practical arts -- Practical Arts through Community Helpers.
The students were just about to begin on a carpentry unit and
the films and experiences chosen related to the goals of the
project.

Girls as well as boys were i"tilized in the experiment.
Seventy-six of the sample were boys; 72 were girls. Thirty
studeﬂts were at the fourth, seventh, and eishth grade level

while 29 participated at the fifth and sixth grade level.

Films

Four films were selected to be used for the experiment.
It should be noted.that in the original research proposal, the
Department of Educational and Cultural Services had agreed to
provide the films and objectives to be tested. Because of a
number of factors and lateness in the project year, the project
staff was given the task of selecting the films and objectives
to be tested. 7The following procedures were used in selecting

the films:




1) A review of behavior objectives for typical
industrial arts programs was made.

2) The consultant for industrial arts from the
Department of Educational and Cultural Services
was contacted to provide information on
available films and films commonly used by schools
within Maine.

3) The staff reviewed the list of films for appropriate-
ness, availability,~and usefulness.

4) Six films were secured for preview. A panel of
research staff members and school personnel
selected four of the films for use in the experiment.
These were:

Hand Saws?®*

Knowing Your Woods®*

Using Screws and Nails*

Industrial Arts: A Safe Shop*
The films rejected were Boring and Drilling Tools
and Planes. These were not used because the t.sks
were too complicated for naive subjects and more
specialized equipment was needed to conduct the

testing.

%
Young America Films
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Experimental Procedure

Two different instructional treatments were utilized.
Students were shown the two performance films and then groups
either given hands-on experiences or immediately tested without
any practice. The "hands-on" experience or laboratory experiences
were directed by union carpenters,_

The performance ratings were made by the three carpenters.
They were asked to view the film and the rating procedures were
discussed with them prior to their work with the students.

The four through six experimental group had a discussion
of wood and shop safety prior to taking the knowledge tests.
All other students took the knowledge and attitude tests for

each of the four tasks after the films were shown.

Criterion Tests

For each of the four films used a knowledge test of ten
items was constructed as well as an attitude test of five items.
Copies of each of the tests used can be found in Appendix A
of the report. For two of the films, performance checklists
were designed based upon the specific components of the tasks
to be demonstrated, sawing and hammering. These two scales are

also included in Appendix A of the report.

Statistical Analysis

To study the effects of hands-on experience on skill
performance, t tests were used as well as analysis of variance

to test the difference between the means by treatment group.




The second phase of the study concerned relationship between
the variables. Pearson Product Moment Correlations were used to
compare the relationship between knowledge, attitude and skill
nerformance of the tasks chosen.

Factor analysis was used to explore the structure of the
affective, cognitive and psychomotor skill variables.

Stepwise multiple regression was used to identify the
variables which best predict the psychomotor tasks selected.

The affective, cognitive and psychomotor skill variables
were broken down by grade, by sex, and by level of intelligence.
Analysis of variance vas first used to test whether the means
were different and then Duncan's Multiple Range Test was used to
identify between which groups there were significant differences.

All computations were performed on the IBM 370-45 Computer
of the Computing and Data Processing Service of the University

of Maine.

Other Instruments Used

Three tests were used to assess dimensions in the cognitive
domain. The Lorge-Thorndike Intelligence Test (1966) which
measures both verbal and non-verbal intelligence was used to
measure the scholastic aptitude of the students.

The Iowa Test of Basic Skills ( 1971) was used as a measure
of the student's school performance. The test measures reading
vocabulary, reading comprehension, spelling, capitalization,
punctuation, usuage, map reading, reading graphs, reference
material skills, arithmetic concepts and arithmetic problem

solving.
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The Occupational Knowledge Test (1974) was used to assess
the occupational knowledge of students in the experiment. The
Occupational Knowledge is a revision of the Occupational
Cognizance Test (Heath, 1969) made by LaMora (1974) for his
dissertation. Heath developed eight forms of the test to
measure the children's knowledge of occupations and their
occupational educational expectations. The tests each contained
twelve questions selected from among the following categories:

1. education and training required for specific

occupations

2. nature of the work involved in specific

occupations

3. recognition of the relationship of other

¢.cupations to a specified occupation

4. recognition of the field of work corresponding

to a specified occupation

LaMora broadened the coverage of occupations used in the
items to include a more proportional coverage based upon

DOT categories and surveys on children's knowledge and

interest on occupational fields.

Personality and Attitude Instruments

The Self-Concept and Motivation Inventory: What Face
Would You Wear? (Milchus, Farrah, and Reitz, 1968) was used
to measure academic self-concept. The test contains four

scales, two for self-concept and two for motivation. The



.wo self-concept scales are Role Expectations and Self Adequacy.
Role expectations measures the positive acceptance of the aspira-
tions and demands that the students think others expect of them.
Self adequacy relates to the positive regard with which students
view their present and future probabilities of success. These
two scales are added and yield a total self-concept score. The
two motivation scales are achievement needs and achievement
investment. The former is the positive regard with which

student perceives the intrinsic and extrinsic rewards of learning
and performing in school. Achievement investment or failure
avoidance measures the awareness and concern toward shunning

the embarrassment and sanctions which are associated with failure
in school. The two motivation scalesare added to give a total
motivation score.

The School Sentiment Inventory (1972) is a publication of the
Instructional Objectives Exchange. For the intermediate level
there are 81 items in which students are asked to respond 'true”
or "untrue'" to a series of statements regarding school. There
are seven scales. Three relate to evaluation of the teacher:
mode of instruction, authority and control and interpersonal
relationships with pupils. The four other scales measure:
students' attitudes toward learning, social structure and

climate, peers, and general attitude toward school.




Learning Style

The Portable Rod-and-Frame Test (Oltman, 1968) was used
to assess the cognitive style status. It was individually
administered to the students. Cognitive style is a term
utilized to describe pervasive and consistent modes that
characterize how particular individuals come to know their
world and how they organize and respond to their knowledge
of it. Witkin (1962) describes two basic modes of information
process*ng, field independence and field dependence. In
brief, this refers to the tendency for one's perceptions to
be influenced (FD) or not influenced (FI) by the context in

which the stimuli are embedded.

RESULTS

Effects g§ Practice on Performance

The first research question was whether skill performance
introduced by a film and followed by practice, hands-on
experience, leads to better mastery of a psychomotor skill
than when a film is presented without practice. The results
of the t analysis for hammering and saw:ng skills are presented

in Table 1.




Table 1

Comparison of the Means of Experimental and
Control Groups of 4th to 6th Graders, and 7th and 8th Graders
on Hammering and Sawing Skills

Skill Group Mean %gsggiﬁgn af t
Hammering
Grade 4-6 Experimental 23.855 6.180 83 0.3794
Grade 4-6 Control 24.435 6.508
Grade 7-8 Experimental 25.633 4.343 56 1.180
Grade 7-8 Control 26.893 3.735
Sawin
Grade 4-6 Experimental 20.120 4.676 87 2.3066*
Grade 4-6 Control 17 .484 5.183
Grade 7-8 Experimental 24.700 4.572
Grade 7-8 Control 21.067 4.777 . 58 3.000%*
*p ¢ .05

*% p ¢ .01
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rthere were no mean differences between the experimental
groups who saw the film followed by supervised practice and the N
group who saw the film and did not have any practicc at either
the middle or upper grades. There were, however, differences
on the means of the ratings of saw performance at both grade
levels between the two groups. The difference was significant
at the .05 level for the middle grade group and at the .01 level
for the upper grade group. The groups receiving practice after
the films scored higher ratings on the performance test.

Possibly no differences were evident on the hammering
task since the task is a relatively simple psychomotor task
whereas sawing is a more complex task which involves more
motor skills and knowledge. Teachers utilizing films to introduce
and teach more complex industrial arts skills may find immediate

practice necessary for reinforcement of skills.

Effects of Instructional Strategy on Knowledge and Attitude

Two different instructional ways of presenting the films
were used with the treatment groups in Grades 4 to 6. One group,
the experimental group, had a class session, 40 minutes, to
discuss shop safety before the use of the film and another session
on selection of woods prior to the use of the films. The second
group, the control group, was shown the film only. Both groups
were given the knowledge and attitude tests after the showing
of the films. The results of the comparison between means by

the t test is presented in Table 2.

18
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Table 2
COMPARISON OF THE MEANS OF EXPERIMENTAL AND CONTROL GROUPS OF
MIDDLE GRADE STUDENTS ON KNOWLEDGE

AND ATTITUDE TESTS

Standard
Area Group Mean Deviation d.f. t
Safety Knowledge
Experimental 7.954 1.924 88 1.8145
Contral 8.560 1.530
Safety Attitude
Experimental 14.738 2.944 88 L6323
Control 15.160 2.511
Wood Knowledge
Experimental 4.560 1.502 87 2.1295*
Control 3.828 1.443
Wood Attitude
Experimental 13.219 3.658 87 1.0616
Centrol 14.120 3.444

* p <€.05

19
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There were no significant differences between instructional
treatments on the safety tests and wood attitude test but
significant difference at the .05 level on the wood knowledge
test. Safety is a topic of concern to students in all grades
and transfer may have taken place to applications within a shop.
The film on wood knowledge was more complex and difficult for
the sample. The group who were presented information about wood
prior to the film knew more about what to look for in the
presentation. The use of advanced organizers and behavior
objectives in instruction help students focus attention on
the required areas of knowledge. Attitude change demands a
more complex instructional strategy and especially attitudes
toward industrial arts objectives which are a part of a new
experience for most students.

Levels of Intelligence, Knowledge, Attitude and Skill Performance
on Selected Tndustrial Arts Objectives

The population of the study was divided into three groups
based upon their verbal score on the Lorge-Thorndike Intelligence
Test. The top group had above average IQ's, 111 and higher;
the middle group had average IQ's, 90-110; and the lower group
below average IQ's, 89 and below. The results of the comparison
on the industrial arts variables are presented in Table 3.

There were no significant differences between the means of the
middle grade groups broken down by level of intelligence on any
of the knowledge, attitude or performance skills tests. There

were three significant differences between the means according
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Table 3

Analysis of Variance of Selected Industrial Arts Variables
for Middle Grade and Upper Grade Students
by Level of Intelligence

Variable IQ Standard
Group Mean Deviation df F

Saw Knowledge

Middle Low 5.538 2.904
Average 6.676 1.701 2/72 1.7753
High 6.692 1.784
Upper Low 7.500 1.829 2/46 3.5981*
Average 7.118 1.900
High 8.556 1.149
Saw Attitude
Middle Low 11.538 2.933 2/71 0.7424
Average 12.029 3.362
High 12.808 3.406
Upper Low 12.714 4.340 2/46 1.2513
Average 10.824 3.046
High 11.333 2.828
Saw Performance
Middle Low 17.077 6.144 2/71 0.8459
Average 18.735 4.712
High 17.346 4.409
Upper Low 23,071 3.583 2/406 1.8867
Average 24.000 5.315
High 21.056 4.518
Hammer Knowledge
Middle Low 6.167 2.443 2/71 0.5780
Average 6.818 1.776
High 6.483 1.805
Upper Low 7.643 1.692 2/45 3.3167*
Average 7.353 1.693
High 8.588 0.870
Hammer Attitude
Middle Low 12.000 3.357 2/71 0.4063
Average 12.909 3.166
High 13.103 4.161
Upper Low 12.857 3.207 2/45 1.8460
Average 10.706 3.754
High 11.118 2.690

21
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Table 3 (continued)

Standard
Variable IQ Group Mean Deviation df F
Hammer Performance
Middle Low 25.750 5.242 2/71 0.4852
Average 23.667 5.914
High 24.069 7.086
Upper Low 26.786 4.677 2/44 0.9641
Average 26.750 4.683
High 25.000 3.162
Safety Knowledge
Middle Low 7.154 2.882 2/72 2.2639
Average 8.441 1.673
High 8.071 1.438
Upper Low 9.538 0.877 2/44 0.1692
Average 9.375 0.719
High 9.444 0.705
Safety Attitude
Middle Low 13.846 2.304 2/72 1.2578
Average 14,735 2.666
High 15.321 3.111
Upper Low 15.846 2.734 2/44 0.9002
. Average 14.750 2.176
High 15.889 3.104
Wood Knowledge
Middle Low 3.769 1.423 2/71 0.2844
Average 4.088 1.443
High 3.852 1.680
Upper Low 4.385 0.961 2/44 3.7008*
Average 4.500 1.592
High 5.556 1.381
Wood Attitude
Middle Low 13.538 2.817 2/71 0.3980
Average 13.912 3.241
High 13.074 4.385
Upper Low 14.077 3.685 2/44 2.1161
Average 11.500 3.266
High 13.167 3.451

*p <.05




17

to intelligence level for the upper grades on three of the four
knowledge tests, saw, hammer and wood knowledge. The above
average students have higher mean scores on the knowledge tests
than the average or below average students. There are no
significant differences between the means of the average and below
average students. It should be noted that there are no significant
differences on attitude or performance skill dimensions by
intelligence level. Teachers can expect the brighter students

to score higher than others on pencil and paper achievement tests;
however, level of intelligence is not a factor in skill
performance or attitude toward industrial arts activities.
Teachers should guard about labeling students on the basis of

IQ or having expectations or set that might influence lower or
higher groups negatively.

Comparison of Sex Differences on Knowledge, Attitude and Skill
Performance lests

Comparisons of the means by sex were made on all of the
scales for both the miidle grade and upper grade groups. The
results of the comparisons are presented in Table 4. There were
sex differences on six of the ten measures at the middle grade
level. Boys scored significantly higher than girls on saw
attitude, saw performance, hammer attitude, hammer performance
and wood attitude (all at the .001 level) and on saw knowledge
(at the .05 level). There were no significant differences
on safety knowledge, hammer knowledge, wood knowledge and

safety attitude.
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Table 4
t Tests of the Means of Selected Performance Skills,

Cognitiv=2 and Affective Measures for Middle Grade and Upper Grade
Students by Sex

Varijable Standard
Group Sex Mean Deviation d.f. t

Saw Knowledge

Middle Male 7.073 2.005 85 2.2146*
Female 6.152 1.873
Upper Male 8.067 1.780 58 1.7414
Female 7.233 1.924
Saw Attitude
Middle Male 13.488 2.942 84 3.93_ 9%~
Female 10.957 3.040
Upper Male 12.533 3.082 58 2.6988 *¢%
Female 10.300 3.323
Saw Performance
Middle Male 20.219 4.156 84 3.7869r%%
Female 16.478 4.961
Upper Male 23.967 4.279 58 1.7107
. Female 21.800 5.461
Hammer Knowledge }
Middlie Male 6.744 2.112 83 .8344
Female 6.391 1.782
Upper Male 8.071 1.274 57 1.1964
Female 7.613 1.626
Hammer Attitude
Middle Male 14.410 3.050 82 4.5419r%%
Female 11.304 3.217
Upper Male 12.643 3.423 57 3.4922%%%
Female 9.774 2.883
Hammer Performance
MiddIe Male 26.590 6.231 82 3.7760%%%
Female 21.826 5.401
Upper Male 28.103 3.895 56 3.8867%%%
Female 24.379 3.385
Safety Knowledge
Middle Male 8.071 1.772 87 0.2469
Female 8.167 1.906
Upper Male 9.069 1.132 55 2.9738%%
Female 9.750 0.441

24
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Table 4
(continued)
Variable Standard
Group Sex Mean Deviation d.f. t
Safety Attitude
MiddTe Male 15.476 2.865 87 1.9831
Female 14.313 2.699
Upper Male 15.700 2.292 56 0.6067
Female 15.286 2.891
Wood Knowledge
-~ Middle Male 4,293 1.309 86 1.5289
Female 3.813 1.607
Upper Male 4.700 1.643 55 0.1782
Female 4,630 1.305
Wood Attitude
Middle Male 15.488 3.257 86 5.6795%%%
Female 11.750 2.950
Upper Male 14.100 3.133 5§ 3.8350%%%
Female 11.000 2.948
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There were sex differences on five of the scales at the upper
grade level. Boys had significantly higher mean scores on three
of the attitude scales, saw attitude (p € .01), hammer attitude
(p < -001) and wood attitude (p < .001). Boys also had higher
Performance ratings on hammer performance (p < .001). Girls had
higher mean scores on the safety knowledge test (p € .01). There
were no sex differences on the saw knowledge or performance tests,
hammer knowledge, safety attitude, and wood knowledge skills.

There tend to be fewer sex differences on the knowledge scales
and most differences on the attitude scales. Partly these differences
may be due to role stereotyping. Earlier experiences with industrial
arts programs and a career educatiaon program in the elementary
grades may help to modify these attitudes. The lack of differences
on the knowledge variables and, in one case, higher scores by girls
again reflect traditional role expectations and higher achievement
motivafion on the part of girls.

Grade Level ard Knowledge, Attitude and Skill Performance on
Selected Industrial Arts Objectives

Comparisons of the variables by grade level were also made
and reported in Table 5. There were significant differences by
grade on three of the four knowledge tests, saw, hammer and
safety. Students in the upper grades (8, 7, 6) scored higher
than students in grades 4 and 5. There were significant differences
only on one of the four attitude tests, hammer attitude. Students
in the lower grades (4, 5, 6) had more positive attitudes than students
in grade 7. There were significant differences between the
performance ratings of students in the hammer ( p <€ .05) and sawing

tasks ( p €.01). There were few significant differences on the
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Table 5
Analysis of Variance and Duncan's Multiple
Rang: Test of Selected Industrial Arts Variables by Grade Level
Standard Critical
Variable Grace Mean Deviation F d.f. Diff
Duncan's
.05
Saw
Knowledge 4 5.5333 1.8333 9.62%* 4/143
5 7.0690 2.1865 8§>4,8>7
6 7.3103 1.4905 8>5,8>6
7 6.9000 2.0060 6>4,5>4
8 8.4000 1.4288 7>4
Saw
Attitude 4 12.133 3.6928 0.66 4/143
5 12.138 2.9487
6 12.034 3.1564
7 10.967 3.3578
8 11.867 3.3808
Saw
Performance 4 16.033 4.3110 12.33%* 4/143 7>4,7>5
: 5 18.034 4.8586 7>6,8>4
1 6 20.621 4.6323 825,624
7 23.533 5.1175 6>5
8 22.233 4.8472
Hammer
Know_edge 4 5.6207 2.0944 9.02** 4/140 8>4,8>5
5 6.9643 1.9528 8>6,774
6 7.1034 1.3455 674,574
7 7.5000 1.6135
8 8.1724 1.2555
Hammer
Attitude 4 12.655 4.3118 2.71% 4/140 6>7,4>7
5 12.643 3.1295 5>7
6 12.966 2.9336
7 106.367 3.5862
8 11.931 3.1502
Hammer
Performance 4 22.931 6.22)7 2.65% 4/139 8>4,8>6
5 25.821 5.9694
6 23.448 6.2541
7 25.821 3.9068
8 26.633 4.,2547

Do
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Table §
(continued)
Variable Grade Mean Standard Critical
Deviation F d.f. Diff.
Duncan's
.05
Safety
Knowledge 4 7.3438 1.7890 13.24%% 4/143 7>4,7>5
) 8.0000 2.0702 8>4,8>5
6 9.1333 1.0743 6>4,6>5
7 9.6552 0.5526
8 9.1429 1.1455
Safety
Attitude 4 14.781 3.7908 0.55 4/144
) 14.724 2.1530
6 15.100 2.1392
7 15.448 2.3541
8 15.552 2.8358
Wood
Achievement 4 3.9032 1.3001 1.81
5 4.0690 1.6676
6 4.1667 1.5105
7 4.50060 1.3744
8 4.8276 1.5827
Wood
Attitude 4 12.161 4.3901 2.43 4/142
5 14.034 2.8721
6 14.433 3.0136
7 12.571 3.8914
8 12.690 2.9167
*p £ .05
** p (¢ .01
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the less complicated hammer task but more on the more complicated
saw task. Students in the upper grades (6,7,8) had higher
ratings than students in grades 4 and 5.

Sawing is a more complicated psychomotor task and maturation
is clearly an important variable. Attitude is relatively
independent of grade level. Students in the upper grades have
wider knowledge and greater attention span and task orientation
than students in the lower grades. Teachers would need to use
more physical and intellectual guidance to help younger students
learn the more complex psychomotor skills and direct their attention

to the important knowledge to be gained in the lesson.

Prediction of Skill Performance

The question that can be asked is what variables best predict
skill performance. A stepwise nultiple regression analysis was
run to answer this question with hammer performance as well as
saw performance. The results of the analysis of saw performance
are presented in Table 6. Twenty-two independent variables out
of the 27 tried were included in the analysis.1 A multiple R
of .884 was computed for these variables and accounted for 78.2
percent of the variance. The best single predictor of saw performance
was saw attitude which contributed 13.99 percent of the variance.
On the final step, five variables were significant at the .01 level
and one at the .05. These were respectively saw attitude, wood
attitude, sex, grade, age and general attitude. The second -
variable to be included was wood attitude which accounted for 11.67

percent of the variance. Sex contributed 10.91 percent,

1 . .
O __"Five were rejected because the F-level or tolerance-level was
]fRi(: insufficient for further computation.
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Peer attitude from the School Sentiment Inventory 4.09 percent,

and Role Expectance from the SCAMIN 2.93 percent. General

Attitude from the SSI added another 2.26 percent. Group membership,
whether the student had hands on practice or not, contributed

2.01 percent; Grade, another 2.32 percent. Age accounted for

more variance, 8.67 percent. School Climate on the SSI and the
Lorge-Thorndike verbal scale added each slightly over one percent

of variance to the prediction of saw performance. The remaining
variables showed a unique variance of less than one percent.

In analyzing the contribution of the various variables in
predicting saw performance, affective variables such as industrial
arts attitudes (saw attitude, wood attitude) accounted ﬁpr 25.67
percent of the variance; physical factors such as sex, 10.9 percent
of the variance; Maturational variables such as age and grade 11.19
percent of the variance; Attitude toward School, an affective
variable (General Attitude, School Climate, Mode of Instruction,
Interpersonal Relations), 4.5 percent of the variance. Scholastic
aptitude (The Lorge-Thorndike Scales) added 2.1 percent of unique
variance while seif concept supplied 3.5 percent. Knowledge of
industrial arts objectives (Safety and Saw Knowledge) contributed
13.5 percent.

The affective variables tend to be more important than the
cognitive predictors in predicting saw performance. Maturational
and nhysical factors also are important variables.

Teachers need to stress more the affective goals and possibly
place less emphasis on the traditional cognitive components. In
planning instructional sequences, the teacher needs to be concerned

with the entry behavior or characteristics of the students such

!ERi(:as their maturation and readiness. :31

Full Tt Provided by ERIC.
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Scholastic Aptitude as measured by the Lorge-Thorndike non-
verbal scale represented 2.59 percent of the variance, Academic
Self Concept variables combined, 1.82 percent.

Again maturational and physical variables need to be
considered by the teacher when preparing an instructional sequence.
The instructional strategy used does make a difference in
skill performance. 'Hands-on" experience does aid the student in

mastering a skill.

The teacher needs to be aware of the importance of the
learning style of a student. Field independent students tend
to prefer structured situations and are less socially concerned
about the learning environment and tend to perform better on
industrial arts activities.

Hammer Performance was the second skill to be analyzed.

A multiple ccr:2lation of .9075 was achieved based upon the use

of 22 out of the 27 variables entered. The results of the analysis
are presented in Table 7. Five of the variables were not included
because the F-level or tolerance level was insufficient for

further computation. The variables accounted for 82.36 percent

of the variance. On the final step, five variables were significant
at the .01 level, sex, cognitive style, wood knowledge, hammer
knowledge and instructional group. Seven were significant at

the .05 level, wood attitude, safety knowledge, motivation score

on the SCAMIN, safety attitude, the Authority and Control and

Mode of Instruction scales on the SSI and the Lorge-Thorndike
Non-Verbal scale. The first variable entered was sex which
contributed 26.04 percent of the variance. Cognitive style

added 15.59 more percent. The wood knowledge test had a unique

32




variance of 7.47 percent. The instructional treatment of having
"hands on'" experience added an additional 4.76 more variance.
Occupational knowledge and safety knowledge each had a three
percent contribution.

In analyzing the variables, physical variables such as sex
contributed the largest single amount of variance, 26.03 percent.
A maturational variable such as grade was not significant and

added less than 1% of variance. A learning style variable,

.
e

coéﬁitive\style, contributed 15.58 percent of the variance.

Field indepéndent students tend to perform the skill of hammering
better than field dependent students. Field independent students
prefer to work in structured situations. Knowledge variables
(hammer, wood, safety, and occupational) totaled 11.17 percent

of the variance; attitude variables (wood attitude, SSI: General
Attitude, Safety Attitude, SSI: Authority and Control, SSI:

Mode of Instruction and Hammer Attitude, SSI: Interpersonal
Relations) added 18.06 to the prediction of the skill of

hammering.

33
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Relationships Between Cognitive, Affective Skill Performance
and Variables

The means, standard deviations, and Pearson Product Moment
correlations between the knowledge, attitude and performance
tests are presented in Table 8. The first comparison to be
discussed is the relationship between attitude and knowledge.
In three of the four direct comparisons (Saw Knowledge -

Saw Attitude: Hammer Knowledge-Hammer Performance, Safety
Knowledge-Safety Attitude; Wood Knowledge-Wood Attitude) the
correlations were significantly different than chance. Two
were significant at the .05 level, hammer knowledge and

hammer attitude, wood knowledge and wood attitude while one

was significant at the .001 level, safety knowledge and safety
performance. The correlations show a low positive relationship
between these categories of variables. This would indicate
that there is not much relationship, little common variance,
between knowledge and attitude on these variables.

The second comparison to be discussed is the relationship
between knowledge and skill performance. A correlation of .2565
significant at the .001 level was found between saw knowledge
and performance, while a correlation of .1194 was computed
between hammer knowledge and performance. For the more complex
task a low but positive correlation exists between knowledge
and attitude indicating that there is a slight tendency for
students who have more knowledge to tend to perform better.

The third comparison to be studied is the relationship of

attitude to skill performance. There was a significant relationship

30
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between saw attitude and saw performance (.2206)p‘1.01) but not
with hammer attitude and performance (.1248)N.S.). The relationship
between saw attitude and saw performance is low but positive
indicating that there is a slight tendency for students who perform
better to have more positive attitudes and vice versa.

The next series question that can be asked are: What are
the relationships between the four attitude scales? and What is
the relationship between the two skill performance tests? There
are six comparisons that can be made between knowledge tests.
The correlations ranged from a h_gh of .4721 between saw knowledge
and hammer knowledge to a low of .2549 between wood knowledge
and safety knowledge. Five of the six comparisons were
significant at the .001 level, the lowest at the .01 level. The
relationships were moderate but positive. The results would
indicate that certain students tended to score consistently
high on all tests, certain students consistently low. Possibly
this is true of the student performances in other achievement
areas in school too.

There are also six comparisons that can be made between the
four attitude scales. All six comparisons are significant at
the .001 level and range from a low of .3479 hetween hammer and
safety attitude to a high of .6967 between saw and hammer
knowledge. The relationship between the variables is substantial.
Students who tend to have positive attitude toward one activity
tend to have positive attitude toward all activities. Those
having less positive attitude toward one activity tend to have it

towards all the other activities.

ERIC 36
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The last relationship to be discussed is that between the
two skills. The correlation between hammer and saw performance
is .2565 (p>7.01). The relationship is low buf positive. There

is a slight tendency for students showing skill in the one area

to perform well in the other.

Factor Structure of Cognitive, Affective and Skill Variables

Another way of looking at the relationship between the many
variables used in the 'study is through the use of factor
analysis. Six factors were extracted with an eigen value of
one or greater and these accounted for 89.4 percent of the
variance.

The first factor accounted for 41.3 percent of the variance
and had an eigen value of 8.520. Thirteen variables had loadings
greater than .42. The factor is labeled scholastic achievement.
The five subtests of the Iowa Test of Basic Skills had the
highest loadings, all .8 or above. The variables and loadings
are presented in Table 9. All of the knowledge tests for the
experiment as well as the Knowledge of Occupations Test had
moderately high loadings.

The second factor accounted for 17.0 percent of the variance

and had an eigen value of 3.509. The variables with loadings of .4

and higher are listed in Table 10. The factor is labeled attitude
toward industrial arts activities. The saw attitude, hammer
attitude, safety attitude and wood attitude scales had loadings from

a low of .619 for safety attitude to a high of .789 for wood

attitude.
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Table 9

Factor 1: Scholastic Achievement

Variables Loading
Age 661
Grade 814
Saw Knowledge 525
Hammer Knowledge 567
Safety Knowledge 602
Occupational Knowledge 718
Lorge Thorndike Non-verbal 441
Vocabulary ITBS 895
Reading Comprehension ITBS 888
Total Language ITBS 877
Total Work Study Skills TTBS 927
Total Arithmetic 901

T~gable 10
Factor 2: Industrial Arts Attitude

Variables Loading
Saw Attitude 764
Hammer Attitude 708
Safety Attitude 619

Wood Attitude 789




The third factor accounted for 13.3 percent of the variance

and had an eigen value of 2.750. There were three scales that

had significant loadings. These are listed in Table 11.

Table 11

Factor 3: Academic Self-Concept

Variables Loading
Achievement needs 762
Role Expectancy 877
Self-Adequacy 7

Three of the four scales of the Self Concept and Motivation
Inventory had high loadings on this factor.

The fourth factor is labeled scholastic aptitude and accounted
for 6.5 percent of the variance and had an eigen value of 1.345.

The scales with significant loadings are described in Table 12.

Table 12
F-ctor 4: Scholastic Aptitude

—_——

Variables Loading

Lorge Thorndike Verbal 801
Lorge Thorndike Non-Verbal 793




The two subscales of the Lorge-Thorndike Intelligence

Test contributed the largest amount of variance.
The fifth factor accounted for 6.3 percent of the variance
and is described in Table 13.
Table 13

Factor 5: Attitude toward School

Variables Loading
School Sentiment Inventory: Peers 505
SSI: Interpersonal Relatior-hip w/ Pupils 440
SSI: Mode of Instruction 611

The three scales with significant loadings all are from the
School Sentiment Inventory. The "actor is labeled: Attitude
toward School.

The sixth factor accounted for 4.9 percent of the variance
and had an eigen value of 1.008. Only three variables had
loadings of .40 or greater. These are listed in Table 14. Two
of the variables are the skill performance variables. The factor
is labeled skill performance.

Table 14

Factor 6: Skill Performance

Variables Loading
Saw Performance 410
Hammer Performance 578
Sex - 77

11




The seventh factor that accounted for 4.4 percent of the

variance but had an eigen value of .9 was cognitive stvle. The
learning style variable had a loading .820 on the factor and
was the only one equal to or greater than .40.

In summary, the results tend to indicate that there are a
number of separate dimensions that should be considered by
teachers as well as researchers in the field.

These are as follows:

Scholastic Achievement
Attitude Toward Industrial Arts
Academic Self Concept
Scholastic Aptitude

Attitude Toward School

Skill Performance

Learning Style

The first factor extracted was an achievement factor
which included the pencil and paper achievement scales both
scholastic as well as relating to the industrial arts skills.

Previous achievement as well as achievement in other subject

areas tend to correlate together. Students who are successful

academically in oth-~r areas tend to make the higher scores on

traditional pencil and paper tests in industrial arts area.

The second largest factor was attitude toward the

industrial arts objectives used in the project. It should be

noted that this attitude cluster was more or less independent

of general school attitude. No scales on the School Sentiment

Inventory loaded on this factor. Teachers need to be concerned

in developing and fostering attitudes toward their industrial

arts program. 4;5
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The third variable is also included in the Affective
Domain, Academic Self-Concept. Developing and maintaining
positive self concept of the student is also a necessary
goal of the industrial arts teacher.

The fourth factor is the academic aptitude.

The fifth factor is attitude toward school and the sixth
is skill performance.

It should be noted that knowledge, attitude and skill
performance all have significant loadings on different factors.
The teacher must recognize that there are different dimensions
of the task and include cognitive, affcctive and psychomotor
objectives in the units of study.

In analyzing the factors from another point of view, only
two of the factors were from the Cognitive Domain or Intellective,
acadeqic achievement and academic aptitude. These factors
accounted for 47.8 percent of the variance. Four of the
factors extracted were from the Affective Domzin: Industrial
Arts Attitude, Academic Self Concept, Attitude Toward School,
and Attitude Toward School Environment (not discussed in previous
section because the factor had an eigen value less than one).
The last area which contributed significant variance and would
be classified in the psychomotor domain was skill performance

which contributed 4.9 percent of the variance.

%99
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Summary of Statistical Results

The first research question was whether skill performai-e
introduced by a film and then followed by practice, hands-on
experience, leads to better mastery of a psychomotor skill than
when the film is presented without practice. There were mean
differences found both for the middle grade group and upper
grade group on saw performance but not on hammer performance.
The groups which had practice had higher mean scores than the
groups who just saw the film and were tested.

Two ways of presenting the films were also tried. For
two of the films, Sélecting Wood and Shop Safety, one group
was involved in group discussions prior to the use of the
films while the other group was only shown the film. There
was 8 significant difference on one of the tests, wood
knowledge. The group who were presented information about
selecting wood prior to the film knew more about what to
look for in the presentation and had a higher mean score. There
were no differences on the safety tests or wood attitude test.

The performance of the students on the knowledge,
attitude and skill performance tests was studied by IQ level.
There were no significant differences between the means of the
middle grade groups when broken down by level of intelligence
on any of the knowledge, attitude or performance skill tests.
There were three tests where significant differences were
found by IQ level for the upper grade students: saw, hammer, and
wood knowledge tests. There were no differences on any of the

attitude or skill performance tests for either group by IQ level.
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The performance of the students on the three types of
tests was studied by sex membership. There were sex differences
on six of the ten measures at the middle grade level. Boys
scorad significantly higher than girls on the saw, hammer and
wood attitude tests, saw and hammer performance and on saw
knowledge.

There were sex differences on five of the ten scales at the
upper grade levels. Boys had higher means than girls on hammer,
saw and wood attitude and hammer performance. Girls had higher
means than boys on the safety knowledge test.

The performance of the students on the three types of
tests was compared also by grade level. Significant differences
between the means by grade were found on three of the four
knowledge tests (saw, hammer, safety). Students in the upper
grades had higher mean scores than students in the lower grades.

There were significant differences between student
performance on the two tasks by grade. There were few differences
in hammer performance but marked differences on saw performance.
Students in the upper grades had significantly higher ratings
than those in the lower grades. There was a significant
difference between the means by grade on only one of the four
attitude scales. Students ingrades 4, 5 and 6 had a more positive
attitude on the hammer attitude test than students in Grade 7.

The second series of research questions concerned the
relationship between the variables. First of all the relationship
between knowledge, attitude and skill performance was studied.

There were significant correlations between knowledge and attitude
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on three of the four variables. The correlations were positive
but low. The second set of comparisons were between knowledge
and skill performance. A significant relationship was found
between saw knowledge and performance but not between hammer
knowledge and performance. Again the relationship was positive
but low. The third set of relationships were between attitude
and skill performance. There was a significant relationship
between saw attitude and performance but not between the two
hammer measures. The relationship again was positive but low.

The factors which predict skill performance were identified
through multiple stepwise regression. For predicting both saw
and hammer performance twenty-seven independent variables were
selected to be entered. A multiple correlation of .9075 was
computed for hammer performance and .884 for saw performance.
Five variables were significant at the .01 level in predicting
hammer performance: sex, cognitive style, wood knowledge,
hammer knowledge and instructional treatment. Seven were
significant at the .05 level: wood attitude, safety knowledge,
safety attitude, SCAMIN motivation, SSI Authority and Control and
Mode of Instruction. Sex contributed 26.04 percent of the variance,
cognitive style 15.5 and wood knowledge 7.47 and hands-on
experience 4.76 percent. In predicting saw performance, saw
attitude contributed 13.99 percent, wood attitude 11.67 percent,
sex 10.91 percent, safety knowledge 12.79 percent, age 8.67 percent.
Eighty-two percent of the variance was accounted for in predicting
hammer performance and seventy-eight in predicting saw performance.
Maturational, physical and affective predictors tended to contribute

more unique variance than cognitive ones.
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The commonality of the structure of the variables was
studied by use of factor analysis. Six factors were extracted
using the principal factor approach with orthogonial rotations
with eigen values of one or greater which accounted for 89.4
percent of the variance.

The first factor was Scholastic Achievement which accounted
for 41.3 percent of the variance. The second was Attitude
toward Industrial Arts (17.0%); the Third, Academic Self Concept
(13.3%); the fourth, Scholastic Aptitude, (6.5%), the fifth,
Attitude toward School (6.3%); and the sixth, Skill Performance

(4.9%).

Summary of Instructional Applications

Teachers utilizing films to introduce and teach more
complex industrial arts skills may find immediate practice necessary
for reinforcement of skills.

The use of advanced organizers and behavioral objectives
in instruction help students focus attention onthe required
areas of knowledge.

Attitude change demands a more complex instryctional
strategy, especially attitudes toward industrial arts objectives
which are a part of a new experience for most students.

Teachers can expect the brighter students intellectually
to score higher than others on pencil and paper achievement
tests; however, level of intelligence is not a factor in skill
performance or attitude toward industrial arts activities.

Teachers should guard about labeling students on the basis

of intelligence or having expectations or set that might influence

JERi(i lowcr or higher groups negatively.
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Earlier experiences with industrial arts programs and a
career education program in the elementary grades may help
to modify the sex differences in attitude toward the industrial
arts activities.

Attitude toward industrial arts activities is relatively
independent of grade.

Teachers need to use more physical and intellectual
guidance to help younger students learn the more complex
psychomotor skills and direct their attention to the
important knowledge to be gained in the lesson.

Teachers should recognize the importance of maturational
and physical factors in teaching strategies used.

Teachers need to stress more the affective goals ard
possibly place less emphasis on the traditional cognitive ones.

In planning an instructional sequence, the teacher needs
to be concerned with the entry behavior or characteristics
of the students such as their maturation and readiness.

The instructional strategy used does make a difference
in skill performance. '"Hands-on' experience does aid a student
in mastering a skill.

The teacher needs to be aware of the importance of the
learning style of a student. Field independent students tend
to prefer structured situations and are less socially concerned
about the learning environment and tend to perform better on

industrial arts activities.
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Knowledge and attitude are separate dimensions and are slightly
correlated. Instructional strategies need to include sets of
affective as well as cognitive objectives.

Knowledge and performance are only slightly correlated.
Although there is a tendency for students who have more knowledge
to perform better, teachers should not expect performance to appear
automatically without sufficient practice.

Attitude and performance are just slightly correlated.

Stress has to be placed upon both dimensions by teachers.

Teachers need to recognize that skill on one activity might
not transfer to another one unless similar cognitive and
psychomotor skills are evident. Tcachers need to stress
similarities and stress transfer of training.

Students who are successful academically, tend to make high
scores- also on knowledge tests of industrial arts objectives.

Attitude toward school and attitude toward industrial arts
activities are independent or different dimensions. Teachers
need to be concerned in developing and fostering positive
attitudes toward their industrial arts programs.

The teacher needs to recognize that knowledge, attitude
and skill performance are different dimensions as well as the
self concept and learning style of the student. The teachers
should make sure he makes a thorough analysis of the skills they
are teaching as well as the characteristics of the students they
have.

Developing and maintaining positive self-concept of the student

is also a necessary goal of the industrial arts teacher.
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Implications

Implications can be made from the results of this study for

teachers and administrators and for curriculum or program:

Teachers

1. Practice or hands-on experience facilitates mastery of more
complex skills.

2. Advanced organizers and/or behavioral objectives communicated
to the students provide students the intellectual guidance
they need in learning more complex information or tasks.

3. Films alone might lead to communication of certain types of
information; however, films followed by practice better lead
to mastery of more complex psychomotor skills.

4. Providing students advanced organizers or behavioral objectives
prior to film presentation will lead to greater mastery of
more complicated cognitive material.

5. Teachers who make task or goal analysis of what they are
teaching and are able to identify the pre-requisite behaviors
will have greater success in instruction.

6. The instructional strategies based upon the entry level of
the students and their characteristics will be more successful.

7. Less mature students require more physical and intellectual
guidance in learning complex tasks.

8. Affective variables such as attitude toward specific programs
and general attitude toward school as well as self-concept
are important variables in predicting a student's success
in a program.

9. Stereotyped concepts concerning intelligence and sex role

ERIC can interfere with teachin-  ccess and student performance.
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10. Learning style of the students needs to be considered

in devising the instructional program.

Administrators

1. Homogeneous ability grouping is not necessary for industrial

arts programs in the elementary g.uides.

2. Students can successfully perform industrial arts skills at

early grade levels thatn the program is normally introduced.

3. School environment and climate are important variables in

formulating student attitude and self-concept.

Curriculum

1. There should be affective goals and objectives stated as
well as cognitive.

2. The suggested activities should take into consideration
differences in learning style, readiness and other such
factors.

3. Curriculum guides need to provide hands on experiences as
well as illustrations to show the application of what is

taught, where it can be transferred and how.

Recommendations

Recommendations from the results of the study are made for
the State Department of Educational and Cultural Services, for
pre-service and in-service education of teachers, for administrators,

for curriculum development, and for further research.
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State Department of Educational and Cultural Services

1. That the Department continue to sponsor research in the areas
of learning strategies and teaching effectiveness.

2. That the Department sponsor workshops in understanding and
writing objectives in the affective and psychomotor domains
for teachers and administrators.

3. That the Department consider providing curriculum guides for
the inclusion of industrial arts objectives earlier in the
school program in order to help do away with sex stereo-

typing in educational and career areas.

Pre-service and In-service Education of Teachers

1. More emphasis needs to be placed upon the application of
learning theory to classroom practices in pre-service
programs.

2. Teachers need to have supervised experience in identifying,
writing and utilizing objectives in the affective and
psychomotor areas.

3. There needs to be more experiences arranged so teachers can
translate theory into practice.

4. Teachers should have training in task analysis and systems
approach to learning and teaching.

S. Teachers should become familiar with recognizing and identifying
different types of learning styles and the prescriptive
activities which best relate to these styles.

6. Teachers be given guidance to have repetories of activities
that children can utilize to get "hands-on'" experiences

and be able to transfer what is learned.
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Administrators

1. Administrators should support and participate in the in-
service programs suggested.

2. They should support curriculum innovation and research.

3. They should recognize the importance of the school
environment and pupil and public attitude toward school
and provide the leadership to support a positive learning
environment.

4. They should become familiar with writing performance
objectives in affective, cognitive, as well as psychomotor
areas.

5. They should give support to a program of career education

with some laboratory experiences in the elementary grades.

Curriculum Developers

1. Curriculum materials should provide specific behavioral
objectives, appropriate ones in all domains.

2. Different instructional strategies should be devised for
students with different learning styles.

3. Suggestions for hands-on experiences, practice, and translation
should be given.

4. Industrial arts objectives ought to be integrated in the

curriculum prior to the upper grades.




Research

1. This type of study should be replicated on different types of
populations; example: secondary students, vocational-
technical students, etc.

2. Additional strategies should also be tes:ed using other types
of instructional media.

3. The effects of these experiences on immediate as well as
delayed recall could be tested.

4. The relation of attitude to experience over time in industrial
arts activities could be studied.

S. The relation to specific attitudes toward activities and
general school attitude toward school and the school

environment needs further research.




NAILS AND SCREWS

NAME AGE SEX

scliooL GRADE

I .¥hat type of nails are used when it is not necessary to conceal the heads?
1. common -
2. finishing
3. casing
4. brads

2. that is the name of the unit used to describe the size o° a nail?
1. ounce
2. pound
3. penny
4. inch
3. Which type cf nail has the largest diameter?
1. box
2. common
3. finishing
4. casing

4. Tae part of the hammer used in nounding the nail is called
1. the cheek
2. the heal
3. the head
4. the face

5. The part of the hammer used in pulling nails is called
. the cheek
the claw
the head
the face

NN
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6. In driving a nail, you should use
1. many slow taps
2. many fast taps
3. a few solid blows
4. a few light blows

7. If you want to i:.sure that two piececs hold better together you should drive
your nails
1. straight
2. at an angle
3. in the same grain line
4. completely through the two nieces of wood

8.If you wanted to i :rease the holding nower of a small table you were
building you should

use common nai.s

put in more nails than you would usually

. use screws

use a nail set
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NAILS A:D SCREWS PABL 2

9. To make screws or nails go into hard wood easier you should

1

2.
3.
4.

R

15. "nuld you

‘ 1.
2.
3.
4.

cozt them with oil
coat them with soap

use a Phillip's screwdriver

use a heavier hammer

definitely yes

like to work in a
definitely no
not sure
rrobably yes
definitely yes

10.The taree parts o7 a screw are the

to know about screws and nails?

about tynes of nails and screws and how to

nails or scrcws in somethine you here to muke

1. cheek, head, toe
2. heal, head, toe
3. head, shank, thread
4. head, cheek, thread
11. How do vou like to work with nails and screws?
1. not at all
2. it is okay
3. it is fun
4. it is a lot of fun
12. tlow use”ul do you think it is
1. of no use
2. of little use
3. of some use
4. of great use
13. "ould vou 1like to know morz
usae them?
1. no, not interestel
2. not sure
3. yes, I think so
4. very much so
14 .Are you nlanning to use either
at home?
) 1. no
.2. not sure
3. probably yes

job in which you would use nails anc screws”?




PERFORMANCE CHECKSIEET FOR THE HAMMER

NALE AGE SEX

SCHOOL GRADE

1. PREPARATION FOR NAILING

) 2 3 4 5
carelessly determines carefully determines
where to nail where to nail

2. STAPT OF NAIL

1 2 3 4 _ 5
improper start secures nail with a few
short taps

3. MOVEMENT

1_ 2 3 4 5
. uses Droper wrist,arm,

uses improper movement & sioulder movemeat

4. ATTENTION

1 2 3 4 5

1nattentive keeps aye on nail

5. stroke of HAMMER

1 2 3 4 5
improper strokes solid blows

6. GRAGP OF HAMIER

r__ 2 3 4 S
improper zrasp proper gras)

OVERALL RATING OF PERFORMANCE

) 2 3 4 g
poor averane excellent




NAE ACE SEX

SCHOOL GRADE

[. YVhat kind of saw do you use when you want to cut across the grain of thc wood?
1. coping saw
2. Cross cut saw
3. Keyhole saw
4. rin saw

2. 'hat kind of saw do you sue when you want to cut with the grain of the wood?
coping saw

. crosscut saw

. keyhole saw

. rip saw

N ¥ R

3.The cut maje by the saw is called
. the heal

. the kerf

. the teeth

. the mider

LN =

4, “hat tvne of saw has its teeth bent alternately right and left
1. coning saw
2. cross cut saw
3. rip saw
4. band saw

S. At what angle do you hold the saw when cutting?
1. 10°
2. 25°
3. 45°
4. 10
6. 'hat saw do you use when you want to make curved cuts and designs on thin
voards?
Cross cut saw
coning saw
rin saw
. back saw

BN -

7. 'hat is the small end of the saw called?
1. heal
2. blade
3. toe
4, teeth

3. If you want to saw something, the first thing you should do is
cet the different tvoes of saws ready

mark the ~3ace to be cut with a square and fine nencil
wine the saw with an cily rag

saw with ranid strokes at a 90° angle
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SAll PAGE 2

9. ‘hen you start to make your cut, you should

. take short slow strokes with the heal of the saw
take short slow strokes with the toe of the saw
. take fast strokes with the whole bHlade

. take slow strokes with the whole blade

oGl 1D e

10. When you are almost through the cut, you should
1. make fast strokes with the saw
2. make slower strokes with the saw
3. cut from the other side
4. change to a back saw

11.tlow do you like to saw?
1. not at all
2. it is okay
3. it is fun
4. it is alot of fumn

12. How useful do you think it is to know about sawing?
1. of no use
2. of little use
3. of some use
4. of great use

13. Would you like to know more about tymes of saws and how to use them?
1. no
2. not sure
3. yes, I think I would
4. definitely yes

14. "ould you like to take woodworking when vou are in high school?
1. no
2. not sure
3. yes, I think I would
4. definitely yes

15. Do you plan to make woodworking a hobby or a career in the future?
1. no
2. not sure
3. yes, I think I would
4. definitely yes

A
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CAZURSITET FOR THE SAY

NAL AGE SEX i
SCHXIL GRADE

1. PREPARATION FOI SAMVING

1 2 3 4 5

mails line carslessly
witn square

2. START OF CUT

Marhs 14CC as woil a.
edge oroncrly & carctuliy

1 7 3 4 5
wakes several i1mvrover starts correctly with he-l
starts of saw

3. Grasp OF SAl

1 2 3

A 5

grasps saw improperly

4. STROKES UITH SAU

1 2 3

Tias prover 1and position

4 5

saws improperly
S. POSITION OF SAW

1 2 3

proper beginning,middle
§ ending strokes

4 5

improper position and angle

6. STRAIGITNESS CF CUT

proper angle and position

1 2 3 4 5
crooked straisht

7. OVERALL PERFFORMANCE

1 2 3 4 _—“___5_____
noor T average excellent
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SAFLTY

SXE ACC SEX

SCiOL GRADE

. 'hat tyve of clothing would be dancerous to wear in a shon?

1. tie

2. sweater

3. short sleaved shirt
4. apron

e nost immortant oroduct of the shov is
1. finished wooden objects
2. finished metal objects
3. student achievement
4., safety

. The area around a work bench siould

1. be not marked because it is distracting

2. open t> observers as well as those working

3. marked 2s an area for those individuals working
4. close to other work areas

. Yhich is not a characteristic of a safe shop?

1. Tumber stored in piles

2. oily raes stored in cans

3. people talking to their friends when they are working
4. neople wearing work aprons

It is essential in the shop to
1. post safety recor-s
2. know safety rules
3. use tools auickly so that others can use them
4. know about the different kinds of wood

"hen using a hammer to pound a nail you should

. hold the nail with your fingers

. wipe the cheek of thc hammer ~ith an oily rag
check the head of the hammer for dust and oil
. use ranid strokes

B LN -

. 'Men using a chisel to cut wood you should

cut toward you

cut away from you

cut sidewards

cut usin~all three types of strokes

- 7 RS B

Iien carrying tools such as a chisel you should
1. 0ld thae point in your hand
2.carry it in your nocket
3.ihold it in your fist horizontally
4. hold the »noint :down




SAFETY PAGe 2

9. If something is spilled on the floor you should
1. wvait and clean it up after class
2. wive it uo immediately
3. tell tie shop teacher you spilled something
4. do not worry avbout it

17, Safety is primarily the responsibility of
1. the school district
2. the teacher -
3. the principal
4. the shop student

11. Safety is just as important at home as in school and sho»
. definetly no

. not sure

. probably yes

. definitely yes

&N

12. How useful do you think it is to know about shop safety
1. of no use at all
2. of little use
3. of some use
4. of agreat use

13. Would you like to have more discussion on safety in other classes
1. no
2. not sure
3. yes

4.definitely yes

14. ‘lould you tell another student he should be careful i€ he were doing
something that was unsafe in shop

l. no
2. not sure
3. probably yes
4. yes
15. ¥ould you like to take shopo courses in the future?
1. no
2. not sure
3. vrobably yes
4. definitely yes
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HAE

vOOD

AGE SuX

SCHOOL

GRADE

1. L00l that
1.
2.
3.
4.

2.%hat type o

is cut tangent to the annual rings is called
vlain  gawed

rough sawed

quarter sawed

whole sawed

f cut is less likely to split?

1. plain sawed
2. rough sawed
3. quarter sawed
4. whole sawed
3.Wood cut in thin sheets is called
l. dressed lumber
2. dimension lumber
3. worked lumber
4. vaneer
4. Yhat type of lumber is 2 to 5 inches thick and 2 or more inches wide
1. board
2. dimension
3. timber
4. nost
5. Wood is classified by all of these except
1. by tree
2. by processing
3. by size
4. by color
6.then lumber is machined to smoothness and desired.dimcusions it is called
1. rough
2. dressed
3. worked
4. vaneer
7. “»ldin- is sold by
1. board foot
2. linear foot
3. both board and linear foot
4. none of the above
3.. llow nany board feet does a 2'' x 4' x 6' board contain?
1. 2
2. 4
3.6
4. 8
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9. tmich of the following woods would be best to usa to build outside natio
furniture?
1. redwood
2. walnut
3. white nine
4, birch

10.Which of the following woods would be best to use to build kitchen cabinets?
1. redwood
2. walnut
3. white pine
4. birch

11. !low useful do you think it is to know about woods?
1. of no use

2. of little use

3. of some use

4. of great use

12. ilould you like to know more sbout tyves of wood and how to use it?

1. no

2. not sure

3. yes, I think I would
4. definitely yes

13. Do you 1ike to work with wood?
1. no
2. not sure
3. sometimes
4. yes, 1 would like to svend more time at it

14. Are you planning to use wood in some kind of project you hope to do at
hczc in the near future?
1. no
2. have nothing planned
3. yes, hope to use some
4. definitely yes

15."ould you like to do woodworking as a career or hobby?
1. no
2. not sure
3. yes
4., definitely yes
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